I FULLY endorse the opinion of the Council of this Section that the time has arrived when the subject of vaccine therapy may be usefully discussed by its members. It is natural that conclusions drawn from the experiences of the physician should be arrived at more slowly than conclusions drawn from the laboratory researches of the bacteriologist. Without being invidious, I think these slower conclusions are likely to be more sure. I will venture to say that as the physician is more free from theories, provided he is also free from prejudice, he is the better judge of practical results. The physician is face to face with the patient throughout the treatment of his disease; he is the direct witness of the struggle and of the issue. Surely the final verdict must be his ? If this is true it is, then, equally true that to occupy this high judicial position in respect of so important a matter as we are to-day discussing implies a responsibility none the less high. It behoves us to throw away all bias and to exercise our best judgment after a thorough trial of the matter under consideration. As I said, I think the physician has now had time to test the new therapeutic agent and should be able to speak with some degree of assurance of his results. He is no longer hustled by those who at one time accused him of gross neglect, as though he were deliberately refusing to his patient the benefit of a remedy of proved usefulness; nor is he to-day ridiculed by others who pointed to him as the one stumbling-block in the real advance of scientific medicine. These and other similar errors of F-10 judgment have now even less than a historic interest in the growth of specific therapy. That sudden intrusion of the skilled bacteriologist into the sphere of clinical medicine was a sight as pathetic as would be the invasion of the bacteriological laboratory by the physician. The difficulty was only a temporary one, and has been settled in the only way that was ever possible in the patient's interests -by a frank co-operation between the laboratory and the clinique. This partnership yields results that bid fair to stamp it as the final and satisfactory solution of the problem.
RECENT GROWTH OF VACCINE THERAPY. Freed from the incubus under which it first laboured-the hypothesis of the opsonic index-there has been an immense increase in the amount of vaccine therapy undertaken during the past five years. It is uncertain if we may conclude anything from this change in medical opinion in favour of the new remedy. At first sight the growing popularity of inoculation treatment amongst practitioners suggests that its utility is thereby demonstrated. But on a further view we become aware of the fact that to a large extent this accession of practical interest on the part of the doctor is due to the forcing of his hand by the patient. This, and a natural desire not to be left behind, may be responsible for much of the increase in the bulk of vaccine therapy as seen to-day, rather than honest conviction based upon personal experience. Just as hundreds of us joined the vogue for soured milk in the treatment of intestinal dyspepsia a few years back, and hundreds of us join the vogue for treating constipation by paraffin to-day, for reasons of necessity rather than conviction; so nmany of us inoculate our patients because it is expected of us, rather than because we feel it is the best way to cure them. In short, inoculation treatment is fashionableit has " caught on " with the public-and it does not yet appear what the permanent place of the therapeutic measure will be. It must be confessed that a large anmount of vaccine therapy is of the most discursive and slipshod kind; so desultory and unsystematized is it that it must be wholly excluded from any analysis made for purposes of assessing the results of the method in treatment.
THREE GRADES OF THE REMEDY.
It was inevitable that the growing demand for vaccines at a price which put them within the reach of patients whose means could not permit accurate bacteriological diagnosis and the preparation of an autogenous vaccine would lead to the supply of " stock vaccines." And in the course of time it was manifestly desirable that the stock vaccines should be prepared with a view to their being " polyvalent "-i.e., that they should be made from a mixture of strains of the particular microorganism concerned. In addition to the legitimate sphere created for such preparations by the patient's status, there is an actual necessity for them in certain cases of infection in which no material is available for the purpose of autogenous vaccine, but in which experience makes the nature of the infection highly probable. Stock vaccines are also required for prophylactic purposes. The latest demand has been for the addition to the list of vaccines of substances of mnore questionable value, and chemists now supply stock preparations which are mixtures of the endotoxins of several different micro-organisms: we have arrived at "phylacogens." This is a frank submission to the fact that there are many medical men who feel that something should be injected into their patients, but that beyond this they are not prepared to go. To what degree this submission prostitutes the main principles of vaccine therapy, or whether, after all, the practice of using such substances may not be quite reasonable in the present state of medical training, is perhaps a fit subject for our discussion. The use of phylacogens clearly demonstrates one thing-that the fear of ill-effects from the introduction of microbic poisons into the system has to a large extent died out, both in the mind of the patient and of the doctor, and this must apply as well to the micro-organism which is, as well as to those that are not, causing the disease.
We note, therefore, that the evolution of vaccine therapy has led to the production of three grades in the particular instrument made in the bacteriological workshop: autogenous vaccines, stock vaccines, and " phylacogens." That these three grades correspond with three degrees of efficiency there is very little doubt, and in estimating the good effects of vaccine therapy it is obviously unfair to attach any importance to failures following the use of the third grade of preparation, which must be regarded as one of the gambles of science, the hit or miss of medical practice. Even the results of the stock vaccines should not be too closely regarded in judging this question. The merits of vaccine therapy as a curative measure rest almost entirely upon the results obtained by the use of the first grade of preparation-upon autogenous vaccines conscientiously prepared after a full investigation of materials obtained from the patient with scrupulous care. It is probably not too much to say that in a numiber of diseases of undoubtedly infective origin the limitations of the vaccine method as at present known have been reached and fully demonstrated. By no arrangement of dose or of interval that I have been able to devise has it been possible to free the urinary tract from Bacillus coli in oldstanding cases of chronic infection by this micro-organism, nor the bronchial tract from its mixed and changing flora in chronic bronchitis. But against this should be set the fact-for I believe it to be a factthat when all that is possible has been done in the way of non-specific measures in the treatment of these affections, the careful use of a, systematic course of vaccines leads, in the majority of cases, to a, definite further improvement in the general condition, and to a less extent in the local.defect. No doubt the difficulty is largely one of drainage; in chronic colon bacillus infection of the urinary tract it is not often a simple cystitis with which we have to deal: vesical sacculi, the prostatic crypts, and the kidney pelvis afford continued refuge for bacilli; and in chronic infection of the bronchial tract there is often a diffuse dilatation of the tubes, if theee is not actual bronchiectasis. Effective drainage is of greater fundamental importance in such diseases, as these than the most ingeniously arranged course of vaccine therapy, Some time ago I outlined with considerable care a full programme of treatment in a tedious case of bronchiectasis, and the programme included a course of vaccines prepared against the dominant elements of the flora present in the sputa at the time. Three months later I saw the patient again and shared the pleasure he himself expressed at his improved condition. It was doubtless a salutary thing for my humility to know that, having been compelled to defer his treatm-ent on account of a temporary change of residence, the only point he had observed in my programme, and that very religiously, was to adopt a certain posture I had shown him for half an hour each day during his morning cough.
Too much uniformity of results is often expected from vaccine treatment. The sceptic should remember the complexity of the causal factors in so many infective processes and the variations even in the natural course run by thenm. He should also remember the difficulties there are in ensuring the proper correlation of the vaccine used with the pathological condition under consideration. Finally, he should not be over hasty for results. Patience is necessary in order to determnine the qest mode of calling out the specific response. A bias against vaccines diminishes the physician's -chances of success; he is apt to make one of two mistakes: either he proceeds with such unreasonable caution that there is no assurance at any time that he is dealing with more than subminimal doses, or he pursues a too rigid adherence to a particular scheme of dosage and of intervals which has been laid down as a tentative guide rather than as an inviolable law.
The therapeutic argument is probably the most difficult with which we have to deal in connexion with all diseases. In connexion with infective processes it is perhaps more difficult than in any other condition, for two reasons. Most infective processes are capable of spontaneous recovery, and in the majority of them we are doing other things to assist recovery besides giving vaccines. Both of these facts are freely quoted as evidence against the utility of vaccine therapy. And it may be allowed that single instances of recovery after the employment of vaccines in any disease would count for nothing in the experience of any of us. It is only when we see repeated instances of benefit directly following the use of inoculation in cases which had previously remained stationary or had been losing ground that we realize the results are propter and not merely post hoc. When we have employed all the other measures that are available and the net result is, perhaps, some gain which the patient slowly dissipates, or perhaps no gain at all; and when we then add the specific stimulus of an appropriate vaccine, and witness a specific response that leads to further gain of a definitely progressive sort-it is then that we feel it is right to say that the progress is due to the vaccine. And when such a sequence is repeated again and again in our experience our conviction becomes confirmed and definitely established.
The failures of vaccine therapy are probably more numerous than its successes. I think this is probably true, even if we discard as worthless for analytical purposes a list of instances in which the diagnosis or the bacteriological technique, or both, were faulty. Yet this fact does not of itself prevent my saying that I think we have in vaccine therapy a weapon of enormous value in the war we wage upon the causes of infective diseases. I am confident that the seeing eye can detect quite clearly, here and there, innumerable instances in which. the patient has made a specific response to his inoculations, and has thereby been cured of his infection. It is as though one wandered up and down a long passage into which many locked doors opened, carrying a key and trying the doors with it. Many refuse to open: the key does not fit. Then there comes one where the key turns smoothly and the door opens easily. This accurate fitting of lock and key illustrates the specific stimulus and response of a vaccine given in a successful case. The question we are discussing is, primarily, does any key fit any door? A secondary question will be, how frequently are we able to find the proper key ? I have no doubt myself as to the efficacy at times of vaccine therapy. I am as disappointed with results in the mass as most others are. But the primary question is of much greater importance than the secondary, because it involves a principle. The secondary question may be answered more satisfactorily as time proceeds and newer methods are introduced. With all the activity shown in vaccines during the past ten years it must be remembered that a great deal of it, as already remarked, has been too crude to serve as a basis for comment.
FACTORS COUNTING FOR SLJCCESS.
In exchange for a frank admission that I consider vaccine therapy a most valuable addition to the physician's powers, I may perhaps be allowed to say that I think this value is in direct proportion to the care and judgment bestowed upon the diagnostic problem. Every therapeutic measure is able to earn an evil reputation if it and the disease process are ill adjusted. This is no more the fault of the remedy than is an evil reputation earned by the same measure because a fanatic regards it as a panacea when in reality it has only a limited application. If, then, I recount the factors which I regard as leading to success in vaccine therapy I shall speak first of:
(1) Choice of Case.-In the matter of the nature of the microorganism concerned in the disease I have little to say. I think experience shows that the nature of the microbe matters little compared with the nature of the disease process. But even here, though the results in different processes differ widely, I am prepared to give vaccine therapy a trial, and I expect to get some degree of result, whether the process is chronic or acute, localized or general. What does matter is that the process shall be one of proved infection. To isolate a micro-organism from some part of a patient's body and to assume that his disease is therefore due to its activities is only the baldest of surmises. This, in the sphere of diagnosis, is the analogue of " phylacogen" in the sphere of treatment. The nmicrobe found may or may not be pathogenic to the patient, and one or other of the vaccines in the mixture used may or may not be specific for the infecting microbe. The diagnostic argument must be much fuller than this; conisiderations of pathogenicity include the biochemical characters of the microbe, perhaps its effects when ihjected into animals, tests to determine its reactions with the patient's blood, some quantitative estimate in regard to it, evidence of pathological changes at the site of discovery, and the constancy with which it is present in the patient and in controls. All of these criteria cannot, of course, often be obtained, but some of them are always forthcoming if care be exercised in the various methods that are at the joint disposal of physician and bacteriologist. Any considerable degree of knowledge as to which micro-organisms most commonly occur as causes of particular infections can only be gained by experience, and here again the single experience either of bedside or of laboratory is apt to mislead. It is not uncommon to see the most laudable methods wasted and the most reasonable hopes abandoned because the physician does not know that the vaccine he is using is prepared from a microbe which is incapable of producing the lesions of the disease under treatment. Freer discussion with the bacteriologist would perhaps have saved all concerned from disappointment. It is not too much to say that one can sometimes forecast failure for the very reason that the nature of the vaccine used so lacks conviction in its relationship to the disease process.
(2) Isolation of the Causal Microbe.-To the proper collection of infected material too much importance cannot be attached. It behoves the physician to acquaint himself thoroughly with the methods of doing this. It is of sufficient importance to do it himself and not to relegate it to the patient or even to the nurse. There is a feeling abroad that, provided certain precautions in the collection of material are given, the actual procedure cannot go wrong. This is a fallacy which leads to many errors and increases difficulties that are quite sufficient already. In the case of the urine in a woman, to name a, common example, it is not enough that the specimen should be obtained by catheter and allowed to run directly into a sterilized flask; the catheter must be passed with more aseptic precautions than even a trained nurse can be expected to possess. Indeed, a bacteriological training is the only thing that ever teaches any of us properly the ubiquity of micro-organisms, whether we are physicians or surgeons or nurses. The material collected must come from the actual lesion under investigation and not from surrounding parts, where often secondary infections, relatively unimportant, are present. The miaterial collected, again, must be dealt with as promptly as circumstances allow, and the warmer the temperature at the time the more important this is. Many of the failures of vaccine therapy are failures in eliminating contaminations rather than failures in real trials of the method.
(3) The preparation of the vaccine scarcely falls within the scope of this discussion, and I doubt if it matters much whether the material is prepared by heat or by autolysis or by the use of antiseptics. Of senisitized vaccines, however, I should like to say that I am quite convinced of their superiority to ordinary vaccines in the treatment of acute and of generalized streptococcal infections, having seen them successful when the older method has failed of a result. In the use of live vaccine I have had no experience.
(4) The question of dosage and of interval is very important, although our knowledge is probably at present quite inexact as to both FIG. 1.  FIG. 2.  FIG. 3. of these factors. We are guided by tradition and personal experience. The range of effective dosage without producing untoward results is probably quite considerable in man, as I was able by experiment to demonstrate is the case in animals. It must be so, seeing that different workers give doses of the same vaccine in widely varying sizes and report equally good or equally negative results. Of the various systems of dosage the graduated system seems to have proved the favourite, beginning with a (presumably) subminimal dose and increasing to a dose beyond which it is thought or found that ill-effects follow. This is the method I have found most generally useful in chronic infections ( fig. 1) . In chronic infections that tend to recur-e.g., furunculosis -I prefer to graduate the dose in the reverse order also (fig. 2 ). In acute infections my experience favours a steppage system of dosage ( fig. 3) , giving three doses of increasing size at short intervals, followed by a pause, the second series beginning with the intermediate or final size used at the first series, and so on. I think this serial dosage is also the most useful in employing sensitized vaccine in acute affections. As regards the intervals between the doses, I usually allow the traditional seven to ten days in chronic cases, and twenty-four to forty-eight hours in acute cases, with pauses that are determined by the course of the disease and by the apparent effects produced.
(5) Cautions to be observed include relative rest of the patient and of the affected part for at least twenty-four hours after the inoculation, and the omission altogether, or the reduction in size, of any dose that is due if the patient suffers undue fatigue, a chill, a menstrual period, undertakes a long journey, or has an exacerbation of the condition for which treatment is being given. It is very doubtful if time is ever saved by hurrying; it is certain that time is often lost by it. I feel convinced that I have several times seen patients rendered hypersensitive to a vaccine by unwise persistence, and requiring lengthy intervals before even small doses could be resumed.
(6) Attention nust be paid to all the non-specific points in treatment just as though the patient were not having vaccine treatment to supplement them. The general condition of the patient is a factor of great importance in getting the best effect from a vaccine; for this reason no therapeutic measure bearing on the state of the blood, nervous system, and general nutrition should be neglected. The response to a vaccine is a specific response, which we are unable by any other known stimulus to produce. All the same, this specific response is mnore likely to ensue, and ensue more effectively, if the patient's tone is good than if it is bad. Our object is not to see fronm what depths we can raise the patient by the miracle of a specific stimulus, but rather to supplement those general measures that have already raised him to a certain level, at which he now remiains, until the extra leverage of the vaccine completes the process.
ON CERTAIN PROBLEMS THAT REMAIN.
I have referred to the fact that certain limitatiows are demnonstrable in the use of vaccines as prepared and administered according to our present knowledge. These limitations have already got far beyond anything that the sponsors of the method foresaw at its birth. No doubt we shall hear of several in the course of this discussion.
There are other probleins that call for consideration. There is the problem of recuirrences. Ofttimes a first result of vaccine therapy is good, maay even be brilliant, but cannot be relied upon a second time or, if obtained then, fails at the third trial, even though the method is repeated exactly and the bacteriological diagnosis is carefully revised.
What happens here ? Is it nothing more than we see in a good many diseases treated on non-specific lines-as in phthisis, for example, where the first chance is a good one, the second doubtful, and the third rarely worth having at all ? If so, the problem is not a new one. But the question arises whether we have in some way exhausted the patient's available response to specific stimulation by this particular method.
Then there is the problem of the generalized infections, and especially of malignant endocarditis, in which, as yet, the results of vaccine therapy, including sensitized vaccines, give us such sparse results. Occasionally in streptococcal septiceemia a few doses of sensitized cocci produce a result which is little short of magical, and now and again a pneumococcal case, similarly treated, gives almost as brilliant a result. But for the most part these cases do not yield; for some reason unknown to us the key does not fit the lock.
There is also the problem of typhoid fever-, in which, though assistance is undoubtedly rendered in very severe cases by vaccine, the course of an ordinary case is not, according to my experience, shortened or modified.
Dr. J. CHARLTON BRISCOE: I have employed the method of treatment by vaccines since it was first introduced, and am satisfied that much benefit may be derived from its use, but that it should not be employed promiscuously, and is certainly not an infallible remedy for all those diseases for which it was claimed to be a cure. Failures to cure certainly occur which are not at present capable of explanation. But I think that lack of success may to a large extent be explained by the want of even a rudimentary knowledge of the practical application of bacteriology to disease, and to the fact that many clinicians do not keep in touch with patients for whom a vaccine has been ordered. It is obviously futile to order a vaccine to be prepared from the " intestinal tract " for a case diagnosed as myocarditis, on which point I was recently consulted, or to say that the only, or even the correct, treatment for lumbago is a vaccine prepared from an organism grown from the pharynx. It is also misleading to declare that a vaccine has failed to produce any good effect, when it is eventually shown that a patient was all along suffering from cancer of the stomach. Further comment does not seem necessary.
At the outset I should like to mention briefly three cases, which give some idea of the effects which may be obtained, and the limitations of the use of vaccines in different conditions.
